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50% $n=27$ $($ $n=23)$




Comtet (1974) Roman (1984) .
( ) ^’ $B_{n,k}(x_{1}, \ldots, x_{n-k+1})$
$x_{1},$ $x_{2},$ $\ldots$ ;
(1) $\exp(u\sum_{m\geq 1}x_{m^{\frac{t^{m}}{m!}I}}$ $=$ $1+ \sum_{n\geq 1}\{\sum_{k=1}^{n}u^{k}B_{n,k}(x_{1}, x_{2}, \ldots)\}\frac{t^{n}}{n!}$
( ) (xl, . . . , $x_{n}$ ) ;
$\exp(\sum_{m\geq 1}x_{m}\frac{t^{m}}{m!})$ $=1+ \sum_{n\geq 1}Y_{n}(x_{1}x_{2}\cdots, x_{n})\frac{t^{n}}{n!}$
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$Y_{n}=\Sigma_{k=1}^{n}B_{nk}$ and $Y_{0}=1$ $B_{nk}$ ;
(2) $B_{n,k}= \sum\frac{n!}{a_{1}!\cdots a_{n}!}\prod_{i=1}^{n}(\frac{x_{i}}{i!})^{a}$
:
$\sum_{i=1}^{n}a_{i}=k$ $\sum_{i=1}^{n}ia_{i}=n$ $(a_{1}, a_{2}, . . , a_{n})$
$B_{nn}$ =xnl ;
(3) $B_{n,k}(abx_{1},\ldots,ab^{j}x_{J},\ldots)=a^{k}b^{n}B_{n,k}(x_{1}, \ldots,x_{J}\cdots)$ ,
$Y_{n}(bx_{1}, b^{2}x_{2}, \ldots,b^{n}x_{n})=b^{n}Y_{n}(x_{1}, ...\cdot,x_{n})$
(Roman, 1984, Chap. 4.1.8);
(4) $Y_{n}(x_{1}, \ldots, x_{n})=\sum_{i=1}^{n}(\begin{array}{l}-n1i-1\end{array})x_{i}Y_{n-i}(x_{1}\cdots, x_{n-i})$
$S_{N}$
$a=(a_{1}, \ldots, a_{N})\neq(0, \ldots, 0)$ ;
$(x_{1}, \ldots, x_{N})^{a}=\prod_{i=1}^{N}(x_{t})^{a_{\iota}},$ $a!= \prod_{i=1}^{N}a_{i}!$ ,
$|a|= \sum_{i=1}^{N}a_{i}$ , $\Vert a\Vert=\sum_{i=1}^{N}ia_{i},$ $\langle a\rangle=\sum_{i=1}^{N}(i+1)a_{i}=|a|+\Vert a\Vert$
( ) $B_{ak}$ $\{x_{b;b\in}$
$S_{N}\}$ ;
(5) $\exp(u\sum_{b\in s_{N}}x_{b^{\frac{t^{b}}{b!})}}$ $=1+ \sum_{a\in s_{N}}\{\sum_{k=1}^{|a|}u^{k}B_{a,k}\}\frac{t^{a}}{a!}$
$t=(t_{1}, \ldots, t_{N})_{0}B_{a,k}$ ;
$B_{a,k}( \{x_{b^{\}I}}=\sum\frac{a!}{\Pi b^{m}b!}\prod_{b}(\frac{x_{b}}{b!})^{m_{b}}$
$\Sigma b^{m}b=k$ $\Sigma b^{m}b^{b=a}$ { $m_{b^{\}}}$





(Fa\‘a di Bruno )
$h(x)=f(g(x))$
$g^{(a)}(x)=(\partial/\partial x)^{a}g(x)$
(6) $( \frac{\partial}{\partial x})^{a}f(g(x))$ $=$ $\sum_{k=1}^{|a|}f^{\langle k)}(g(x))B_{a,k}(\{g^{(b)}(x);b\in S_{N}\})$
$0$ $f(x)=\log x$ $e^{x}$ Barndorff-Nielsen and Cox
(1989) exlog’
(7) $( \frac{\partial}{\partial x})^{a}\log g(x)$ $=$ $\sum_{k=1}^{|a|}[(-1)^{k-1}\frac{(k-1)!}{g(x)^{k}}]B_{a,k}(\{g^{(b)}(x)\})$
;
(8) $Y_{N}(1,0,0, \ldots, 0)=1$ ,








$G(t)=1+ \sum_{i\geq 1}r_{i^{\frac{t^{i}}{i!}}}=\prod_{i\geq 1}(1+p_{i}t)$
Fjajolet et al. (1988)
$r_{n}$ $\{P_{m}\}$ :




$=$ $1+ \sum_{n=1}^{\infty}Y_{n}(\ldots,$ $(-1)^{j-1}(j-1)!P_{j},$ $\ldots)\frac{t^{n}}{n!}$
$r_{n}=Y_{n}(1,$
$\ldots,$
$(-1)^{j-1}(j-1)$ ! $P_{j},$ $\ldots,$ $(-1)^{n-1}(n-1)$ ! $P_{n})$
(2) $r_{n}$
(10) $r_{n}=1+a_{1}+2 \cdot a_{2_{a}}+_{1\neq}+n\cdot a_{n}=n\sum_{n}\frac{n!}{a_{1}!\cdots a_{n}!}\prod_{i=1}^{n}(\frac{(-1)^{i-1}P_{i}}{i})^{a_{i}}$
Klotz (1979) Wisconsin 41,208
$r_{n}$ $n=25$
J (4) $r_{n}’ s$ :
Proposition 1 $r_{0}=1$ $n=1,2,$ $\ldots$ :
(11) $r_{n}= \sum_{i=1}^{n}(-1)^{i-1}\frac{(n-1)!}{(n-i)!}P_{i}r_{n-\dot{\iota}}$ .
4
(10)
( $r_{25}$ 1958 ) (11)
( (11)
) $c=$
$\max_{i}p_{i}$ $c<1$ $P_{m}$ :
$P_{m}= \sum_{i}p_{i}(p_{i})^{m-1}\leq c^{m-1}$












$\frac{\uparrow 1!}{a_{1}!\cdots a_{n}!}\prod_{i=1}^{n}$ $( \frac{(i-1)!}{i!})a$
;
$a_{1}+a_{2}+\cdots+\circ n=k$





$r_{n}= \sum_{k=1}^{n}B_{n,k}(P_{1}, -P_{2}, \ldots, (-1)^{j-1}(j-1)!P_{j}, .. .)$
$r_{n}$ :
$r_{n,m}= \sum_{k=n-m+1}^{n}B_{n,k}(P_{1}, -P_{2}, \ldots, (-1)^{j-1}(j-1)!P_{j}, .. )$
$r_{n,2}$ $=$
$1- \frac{(n)_{2}}{2}P_{2}$ ,
$r_{n,3}$ $=$ $r_{n,2}+[ \frac{(n)_{4}}{8}P_{2}^{2}+\frac{(n)_{3}}{3}P_{3}]$ ,
$r_{n,4}$ $=$ $r_{n,3}-[ \frac{(n)_{6}}{48}P_{2}^{3}+\frac{(n)_{5}}{6}P_{2}P_{3}+\frac{(n)_{4}}{4}P_{4}]$ ,
$r_{n,5}$ $=$ $r_{n,4}+[ \frac{(n)_{6}}{8}P_{2}P_{4}+\frac{(n)_{6}}{18}P_{3}^{2}+\frac{(n)_{7}}{12}P_{2}^{2}P_{3}+\frac{(n)_{8}}{384}P_{2}^{4}]$
$(x)_{m}$ factorial $x(x-1)\cdots(x-m+1)$
(12) :
(13) $|r_{n}-r_{n,m}| \leq\sum_{k=1}^{n-m}c^{n-k}|s(n, k)|=c^{n}\sum_{k=1}^{n-m}c^{-k}|s(n, k)|$








$|s(n, n)|$ $=$ 1,
$|s(n, n-1)|$ $=$ $(\begin{array}{l}n2\end{array})$ ,
$|s(n, n-2)|$ $=$ $\frac{(n)_{3}(3n-1)}{24}$
$|s(n, n-3)|$ $=$ $\frac{(n)_{2}(n)_{4}}{48}$






$r_{n,4}$ (14) 0.01 $5\leq n\leq 23$ $|r_{n}-r_{n,4}|$
0.01 $5\leq 7\sim\leq 24$ .
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$\{x_{2}, x_{3}, \ldots\}$
$\log Y_{N}(1,2!x_{2}, \ldots, N!x_{N})$
$Narrow+\infty$
$\{1, 2, \ldots, K\}$ $[K]$ $S(X)$ $S^{2}(X)$
$X$ 2
$\mathcal{I}\in S(X)$ $\bigcup_{I\in \mathcal{I}}I$ $\cup \mathcal{I}$ $\cup \mathcal{I}=X$ $\mathcal{I}\in S(X)$
$S^{*}(X)$ $\mathcal{I},$ $\mathcal{J}\in S(X)$ $\mathcal{I}\ll \mathcal{J}$ $I\in \mathcal{I}$ $J\in \mathcal{J}$
$J\in \mathcal{J}$ $I\in \mathcal{I}$ $\cup \mathcal{I}=\cup \mathcal{J}$ ( $=Y$ )
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$\mathcal{I}\leq \mathcal{J}$ $\mathcal{I}$ $\mathcal{J}$ $Y$ $\mu(\mathcal{I}, \mathcal{J})$
M\"obius :
$\mu(\mathcal{I}, \mathcal{J})=(-1)^{\#\mathcal{I}+\# J}\prod_{J\in J}\#\{I\in \mathcal{I};I\subset J\}$
$\mathcal{I}\in S(X)$ $\tau(\mathcal{I})=$ \Sigma I\in I(#I-1) $\zeta(\mathcal{I})=\Pi_{I\in \mathcal{I}}(-1)\# I-1(\# I-1)$
$t=\{t_{i}\}$ $\sum_{i\in I}t_{i}$ $t_{I}$ $f(x)= \sum_{a}c_{a}x^{a}$ mindeg $f$
$\{|a|;c_{a}\neq 0\}$ $\xi(n)=(-1)^{n-1}(n-1)$ $\circ$
Proposition 3 :
(15) $\log Y_{N}(1,2!x_{2}, \ldots, N!x_{N})=$ $\sum$ $C_{a}(N)(x_{2}, x_{3}, \ldots, x_{N})^{a}\frac{1}{a!}$
$a\in s_{N-1}$
$c_{a}$ ;
$C_{a}(y)= \sum_{k=1}^{|a|}(-1)^{k-1}(k-1)!B_{a,k}(\{(y)_{\langle b\rangle}$ ; $b\in S_{N-1}$ ) $\})$
. $x=(x_{1}, \ldots, x_{N})$ (3), (7) (9)
$(\partial/\partial x)^{a}\log Y_{N}(1!x_{1},2!x_{2}, \ldots, N!x_{N})|_{x=(1,0,\ldots,0)}=$
$|O|$
$\sum_{k=1}(-1)^{k-1}(k-1)!B_{a,k}(\{(N)_{||b||}$ : $b\in S_{N}\})$
:
$\log Y_{N}(1!x_{1},2!x_{2}, \ldots, N!x_{N})=$
$\sum_{a\in s_{N}}[\sum_{k=1}^{|a|}(-1)^{k-1}(k-1)!B_{a,k}(\{(N)_{||b_{||}}\})]\frac{y^{a}}{a!}$
$y=(x_{1}-1, x_{2}, \ldots, x_{n})$ $x_{1}=1$ $a_{I}=0$
:
$\sum_{a\epsilon s_{N-1}}[\sum_{k=1}^{|a|}(-1)^{k-1}(k-1)!B_{\langle 0,a),k}(\{(N)_{||b_{||}}\})]\frac{z^{a}}{a!}$
$(0, a)=(0, a_{1}, \ldots, a_{N-1})$ $z=(x_{2}, \ldots, x_{N})$ $|(0, a)|=|a|$ $\Vert(0, a)\Vert=$
\langle $a$ } (5)
$B_{\langle 0,a),k}(\{x_{b};b\in S_{N}\})=B_{a,k}(\{x_{\langle 0,b)}$; $b\in S_{N-1}\})$
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Proposition 4 $C_{a}(y)$ $\Vert a\Vert+1$
$\deg C_{a}\leq$
$\Vert a\Vert+1$ $\deg C_{a}=\Vert a\Vert+1$ Proposition 5
Lemma 1 $K\geq 1$ $k\geq 1$ $F_{K,k}(t),$ $t=(t_{1}, \ldots, t_{K})$
(16) $F_{I\backslash ,k}(t)= \sum_{\mathcal{I}\in S\langle[h])}(-1)^{*\mathcal{I}-1}(\neq \mathcal{I}-1)\{\prod_{I\in \mathcal{I}}(1+t_{I})-1\}^{k}$
$K,$ $k\geq 1$ mindeg $F_{K,k}\geq K+k-1$
$a\in S_{N-1}$ $degC_{a}\leq\Vert a\Vert+1$
. (8) (9) :
$Y_{N}(1,2!x_{2},3!x_{2}, \ldots, N!x_{N})=1+$ $\sum$ $(N)_{\langle a)} \frac{x^{a}}{a!}$
$a\in s_{N-1}$




( ) $(b_{1}, \ldots, b_{n})$
Roman $($ 1984, Chap. $4)$ :




$\triangle$ $\Delta f(x)=f(x+1)-f(x)$ $\triangle^{k}f(0)=\triangle^{k}f(x)|_{x=0}$
$a\in S_{N-1}$ $\alpha=(\alpha_{1}, \ldots, \alpha\kappa)\in\{2, \ldots, N\}^{K},$ $\alpha_{1}\leq\alpha_{2}\leq$ . . . $\leq\alpha_{K}$ ,
$K=|a|$ $\#\{i;\alpha_{i}=i+1\}=a_{j},$ $1\leq i\leq N-1$
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{ $a\rangle$ $=|\alpha|$ $N=5$ $a=(1,3,2,1)$ $K=7$
$\alpha=(2,3,3,3,4,4,5)$ $a$ to $\alpha$ $a$ $b_{1}+\cdots+b_{n}=a$
$\mathcal{I}=\{I_{1}, \ldots, I_{n}\}\in S^{*}([K])$ \langle $b_{i}$ } $=\alpha_{I:}$ :
$\sum\{a!/\prod_{i}c_{i}!\}\prod_{i}(y)_{(C.\rangle}=n!\sum\prod_{i}(y)_{\alpha_{J;}}$
$\{b_{i}\}$ $\{c_{i}\}$ $i$ $\{\alpha_{j}\}_{j\in J_{i}}=\{\alpha_{j}\}_{j\in 1}$.
$\mathcal{J}=\{J_{1}, \ldots, J_{n}\}\in S^{*}([K])$ $\alpha\in S_{K}$
(17) $C_{\alpha,k}^{*}= \sum_{\mathcal{I}\in S([A])}(-1)^{\#\mathcal{I}-1}(\#\mathcal{I}-1)!\triangle^{k}\{\prod_{I\in \mathcal{I}}(0)_{\alpha_{I}}\}$
$\alpha\in\{2,3, \ldots, N\}^{K}$ $a\in S_{N-1}$ $C_{\alpha,k}^{*}=C_{a,k}$
$(x)_{0}\equiv 1$
$\mathcal{I}\in S^{*}([K])$ $A=\Pi_{1\in \mathcal{I}}(1+t_{1})$ :
$A^{x}= \sum_{\alpha=\langle\alpha_{1},\ldots,\alpha_{K})\in S_{K}}\{\prod_{I\in \mathcal{I}}(x)_{\alpha_{I}}\}\frac{t^{\alpha}}{\alpha!}$
$\triangle^{k}A^{x}=A^{x}(A-1)^{k}$




Proposition 4 $k>\Vert a\Vert+1$ $c_{a,k}=0$ for $k>\Vert a\Vert+1$
$\Vert a\Vert=|\alpha|-K$ $|\alpha|<K+k-1$ $C_{\alpha,k}^{*}=0$
mindeg $F_{I\backslash ’,k}\geq K+k-1$
Lemma 2 $\{F_{K,k}\}$ $K,$ $k\geq 1$ :
(18) $F_{K,k}(t)- \{\prod_{i=1}^{Ii}(1+t_{i})-1\}F_{K,k-1}(t)=$
$\sum_{\mathcal{I}\in S^{2}([K])}\zeta(\mathcal{I})P_{\mathcal{I}}(t)[\sum_{J}\mu(\mathcal{I}, \mathcal{J})F_{K-\tau(J),k-1}(\{t_{J}\}_{J\in J}\cup\{t_{i}\}_{i\not\in\cup J})]$
$\mathcal{I}\leq \mathcal{J}$ $\mathcal{J}\in S^{*}(\cup \mathcal{I})$ :
$P_{\mathcal{I}}(t)= \prod_{i\in\cup \mathcal{I}}t_{i}\cross\prod_{i\in[K]\backslash \cup \mathcal{I}}(1+t_{i})$
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. $F_{K,k}$ $F_{K,k}(\{t_{i}\}_{i\in I})$ $L\subset[K]$
$\sum_{J\subset L,\# J\geq 1}(-1)^{\# J-1}(\# J-1)=-1$
$I\subset[K]$ :





$\sum_{\mathcal{I}\in S^{2}\langle[K])}\zeta(\mathcal{I})P_{\mathcal{I}}(t)[.\sum_{J\in S([Ji\gamma),\mathcal{I}\ll J}\xi(\#\mathcal{J})\{\prod_{J\in J}(1+t_{J})-1\}^{k-1}]$
$\mathcal{I}\in S^{2}([K])$ $X=\cup \mathcal{I}$ $\mathcal{L}\in S^{*}(X)$
$H( \mathcal{L})=.\sum_{R\in S\langle[I\mathfrak{i}’]),\mathcal{L}\ll R}\xi(\neq \mathcal{R})\{\prod_{R\in R}(1+t_{R})-1\}^{k-1}$
$\overline{H}(\mathcal{U}),$ $\mathcal{U}\in S^{*}(X)$ , $\mathcal{U}\leq \mathcal{L}$ $\mathcal{L}\in S^{*}(X)$ $H(\mathcal{L})$
$\overline{H}(\mathcal{U})=F_{K-\tau(\mathcal{U}),k-1}(\{t_{U}\}_{U\in \mathcal{U}}\cup\{t_{i}\}_{i\not\in\cup \mathcal{U}})$
M\"obius Comtet $($ 1974, Chap. 4, Suppl. 15 $)$ :
$H( \mathcal{L})=.\sum_{u\in S\langle X)L\leq \mathcal{U}},\mu(\mathcal{L},\mathcal{U})\overline{H}(\mathcal{U})$
Proposition 4 . $K\geq 1$ $k$ $F_{1,k}(t_{1})=$
$t_{1}^{k}$ $g$ Proposition 4 $K=1$ $k\geq 1$ $n\geq 2$
$\triangle\{(0)_{n}f(0)\}=0$ $n=1$ $=f(1)$ (17) $\alpha\neq$
1 $\equiv(1,1, \ldots, 1)$ $C_{\alpha,1}^{*}=0$ $C_{1,1}^{*}=(-1)^{K-1}(K-1)!_{\circ}$ $F_{F^{-},1}=$
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$(-1)^{K-1}(K-1)!\Pi_{1\leq i\leq K}t_{i}$ mindeg $F_{J\backslash ’,1}=K$ $K\geq 2$ mindeg $F_{K,k-1}\geq$
$K+k-2$ (18) mindeg $K+k-1$ (18)
mindeg
mindeg $\{P_{\mathcal{I}}F_{K-\tau\langle J),k-1}\}=\min\deg P_{I}+\min\deg F_{IK-\tau(J),k-1}$
$\geq\#(\cup \mathcal{J})+\{K-\tau(\mathcal{J})+k-2\}=K+k-2+\#\mathcal{J}\geq K+k-1$
$\tau(\mathcal{J})=\#(\cup \mathcal{I})-\#\mathcal{J}$
Proposition 5 $a\in S_{N-1}$ $c_{a,||a,,+1}$
(19) $c_{a,||a|I+1}=(-1)^{|a|-1}(\langle a\rangle-1)!(2,3, \ldots, N)^{a}$
Proposition
Lemma 3 $\kappa(n),$ $n\geq 2$ ,
$\kappa(n)=.\sum_{\mathcal{I}\in S([n])\cap S^{2}\langle[n])}(\#\mathcal{I}-1)!\prod_{I\in \mathcal{I}}(\# I-1)$
$\kappa(n)=(n-1)!$
Lemma 3 $[n]$ $\mathcal{I}$ $\#\{I\in \mathcal{I};\neq I=i\}=x_{i},$ $1\leq i\leq n$ ,
$n!/ \{\prod_{i}x_{i}!\cross\prod_{i}(i!)^{x_{i}}\}$
Comtet (1974, Chap. 5)
(20) $\kappa(n)$ $=$ $\sum_{k=1}^{n}\sum[\{n!(k-1)!/\prod_{i=2}^{n}x_{i}!\}\prod_{i=2}^{n}\{\frac{i-1}{i!}\}^{x:}]$
$= \sum_{k=1}^{n}(k-1)$ ! $B_{n,k}(0,1, \ldots, n-k)$
$\Sigma_{2\leq i\leq n}x;=k$ and $\Sigma_{2\leq i\leq n}ix_{i}=n$
(1) :





Proposition 5 . $F_{h,k}$ $K+k-1$
$G_{K,k}$ $K+k-1$ $F_{K,k}$ (2)
$K+k-1$ :
(21) $G_{K,k}(t)= \{\sum_{i=1}^{K}t_{i}\}G_{K,k-1}(t)$
$+ \sum_{n=2}^{K}(-1)^{n-1}\kappa(n)[\sum_{I\in[K],\# I=n}\{\prod_{i\in I}t_{i}\}G_{K+1-n,k-1}(\{t_{I}\}\cup\{t_{i}\}_{i\not\in I})]$
$K$ $k$ $K,$ $k\geq 1$ :
(22) $G_{K,k}(t)=(-1)^{n-1} \phi_{K}(k)\{\prod_{i=1}^{K}t_{i}\}\{\sum_{i=1}^{K}t_{i}\}^{k-1}$
$\phi_{K}(k)$ Proposition 2 $K\geq 1$
$G_{K,1}$ $\phi_{K}(1)=(K-1)!$ (22) $\cdot$ (22)
$k=m-1$ $K=1,2,$ $\ldots,$ $M-1$ (21)
$G_{M,m}(t)=(-1)^{M-1} \phi_{M}(m)\{\prod_{i=1}^{M}t_{i}\}\{\sum_{i=1}^{M}t_{i}\}$




$|\alpha|=K+k-1$ $\alpha=(\alpha_{1}, \ldots, \alpha_{K})\in\{1,2, \ldots\}^{K}$
$C_{\alpha,k}^{*}=(-1)^{K-1}(K+k-2)! \prod_{i=1}^{K}\alpha_{i}$
$\alpha\in\{2, \ldots, N\}^{K}arrow a\in S_{K-1}$ $C_{\alpha,k}^{*}=c_{a,k}$
$a\in S_{N-1}$ :
$c_{a,||a||+1}=(-1)^{|a|-1}(\{a\}-1)$ ! $(2, 3, \ldots, N)^{a}$
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$r_{n}$ (15) (19) (15) $x_{i}=(-1)^{i-1}P_{i}/i$
$C_{a}(n)$ $C_{a,||a||+1}(n)_{||a||+1}/(||a||+1)!$
(23) $\frac{1}{n}\log Y_{n}(1, -P_{2}, \ldots, (-1)^{i-1}(i-1)!P_{2}, \ldots, (-1)^{n-1}(n-1)!P_{n})$
$\simeq$ $\sum_{a\epsilon s_{\mathfrak{n}-1}}(-1)^{(a\rangle-1}((a\}-1)!\frac{(n-1)_{||a||}}{(||a||+1)!}\frac{(P_{2},\ldots,P_{n})^{a}}{a!}$







$P_{2}=1/365$ $\rho_{n,1}$ Feller (1968)
5 $\leq n\leq 100$ $|r_{n}-\rho_{n,m}|$ $m=1,2,3,4$


































$a$ 0.7 $a>1$ (Zipf )
Zipf . Hill (1974)
$a\leq 1$ $c^{n},$ $c<1$
$c$ 1
(24) $f(n : a, b, c, d)$ $=$ $d \frac{c^{n}}{(n+b)^{a}},$ $n=1,2,3,$ $\cdots$ .
$\sum_{n=0}^{\infty}f(n : a, b, c, 1)$ $\Phi(c, a, b)$
Gradshteyn and Ryzhik (1980) $\Phi(c, a, b)$
12
:
(25) $p(n:a, b, c)$ $=$ $\xi(a, b, c)^{-1}\frac{c^{n}}{(n+b)^{a}},$ $1\leq n\leq 120,000$
$\xi(a, b, c)$
$\xi(a, b, c)$ $=$ $\sum_{n=1}^{120,000}\frac{c^{n}}{(n+b)^{a}}$
(25) $\xi$
(24)
$a=0.9474,$ $b=5.798,$ $c=1.002$ $d=0.09464$
$R^{2}=$ 99.38% $c>1$ 200
$c<1$ (24)
$(a, b, d)$ (24) 1
$c$ $a=0.7570$ ,
$b=3.648,$ $c=0.9996$ R2=99.27% (25)
$\xi(a, b, c)=19.80427$ 2
120
UBASIC UBASIC
2,600 ( 8 ) MSDOS
$R_{n}$ (11)
3 2 50% $n=27$
$R_{27}=51.153\%_{0}$ Rls=27.327%, $R_{3S}=75.332\%,$ $R_{41}=$
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3. $N=2$ 100
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154,114 ( ) 85,469 ( ) $180:100_{o}$ 1980
134,734 ( ) 116,152 ( ) 116:100
Klotz (1979)
$1900(5)1940,1947,1950(5)1980$ , 1982(1)1987
(Vital Statistics 1987, JAPAN (1988)) 1900(1)1988
1988 (Japan Statistical Yearbook $1989$ $(1990)$ )
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$M(i),$ $1\leq i\leq 12$
$M(i)$ $m(i)$ $\sigma$ $d(i)$ $i$
$P(i)=(d(i), m(i)),$ $0\leq i\leq 13$ , $P(0)=(d(12)-365, m(12))$
$P(13)=(d(1)+365, m(1))$ $n(j),$ $1\leq$
$j\leq 365$ 2 29
1988
365
0.343% (1 16 ) 0.236% (6 15
) $1/365=0.274\%$ 125;100:86
$n=27$ 0.370% Klotz (1979)
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